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It is usual that any book on the phonetics/phonology of a particular language contains 
a chapter that explains the segmental system of that language, including the inventory 
of vowels and consonants as well as possible combinations of segements.  It seems, 
however, that there are few serious studies that have been made to explore the ways in 
whcih consonants go together to form clusters.  Little attention has been given to such a 
question.  For example, A. C. Gimson's An Introduction to the Pronunciation of English 
(Gimson 1980) contains the section "Tables of Word Initial and Word final Phoneme 
Sequences" in its fourth and earlier editions, while we notice that the section no longer 
exists in its fifith edition published in 1994 under the revision by Alan Cruttenden 
(Gimson 1994). The phonotactics of English, for example, stipulates permissible and 
impermissible sequences of segments in English. Bloomfield (1933), Hockett (1958), 
Bloch & Trager (1942), and Trager & Smith (1951) presented some obervations on 
clusters in English. Whorf (1942), Hill (1958), and Yasui (1962) attempted to establish a 
kind of law applicable to English consonant clusters. 
   Among others, Minoru Yasui's monograph Consonant Patterning in English, (Yasui 
1962) is an important piece of quantitative work on English consonants.  It is based 
on his doctoral dissertation submitted to Tokyo University of Education.1  The book 
has been out of print for many years, and it does not attract much attention nowadays. 
Yet, his analyses are worth reviewing.2  There seems to be no other work done on the 
comprable level of descriptive precision.   This experimental exploration will review 
Yasui's (1962) observations first and contrast them with search results from the Carnegie 
Mellon University Pronouncing Dictionary (CMUPD).  It focuses on word-initial and 
word-final triconsonantal clusters in partucular.  Hopefully, this will help gain a new 
insight into the habitat of consonant clusters in the language. 
2.0 The data source
The CMUPD is a pronunciation dictionary composed of 133,783 entry words stored 
in a plain text file.  It contains information on segments as well as word stress.  Figure 
1 shows the data structure of the CMUPD.  It shows that Colum A contains the entry 
words and Colum B contains their corresponding phonetic transcriptions recorded in a 
unique format, together with numerals which indicate degrees of word stress.  
Figure 1. The data structure of the CMUPD
For example, the verb abolish is entered as ABOLISH  AH0 B AA1 L IH0 SH.  This 
item is trisyllabic. The first syllable of it is unstressed, the second syllable primary-
stressed, and the final syllable unstressed.  From these entries all the numeric symbols 
and spaces between segments were removed.  The text file that resulted from this process 
was saved into a spreadsheet to enable queries about segmental information.
   Before proceeding to discuss the systems of word-initial and word-final triconsonantal 
clusters, let us take a brief look at how data are represented in Yasui's (1962) analyses. 
Tables 1 and 2 are based on Yasui (1962).3
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Table 1. Word-initial biconsonantal clusters (cf. Yasui 1962)
Table 2. Word-final biconsonantal clusters (cf. Yasui 1962)
Table 1 shows that the items in the column indicate the first member of a cluster (C1), 
and those in the row indicate the second member of a cluster(C2).  Table 2 presents 
the combinations Yasui (1962) judges as attested for the word-final position.  The first 
member and the second member in a cluster are represented by C1 and C2, respectively. 
In both tables the combinations with a black dot are judges as commonly found while 
black triangles indicate that their occurences are rare.
3.0 The analysis
3.1 Word-initial triconsonantal clusters
Let us begin by reviewing Yasui's (1962, p. 25) observations first. Table 3 shows the 
patterns of word-initial triconsonantal clusters.  
Table 3. Word-initial triconsonantal clusters (cf. Yasui 1962)
Yasui (1962) identifies 29 patterns. This stands in sharp contrast to Gimson's (1980) 
analysis which presents 10 patterns.  Yasui also points out that word-initial triconsonantal 
clusters are more stable when both C1C2- and C2C3- clusters are common and stable.  He 
judges some items as rare. They are indicated by a triangle.  He notes that "[o]ne of the 
striking features of these clusters is that all of them have ... either liquids or semivowels" 
(p. 25).  All of these 29 patterns are summarized as follows: 
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Table 4. Orginization of the 29 word-initial triconsonantal clusters (cf. Yasui 1962) 
Table 5. Word-initial triconsonantal clusters (CMUPD)
The search results from the CMUPD did not attest to the full existence of the 29 
patterns. Only nine patterns were found.  We see that all these nine patterns belong to the 
set of stable patterns, which consists of 14 members, whereas five patterns made zero 
ocurrences.  None of the remaining 15 rare patterns made no occurrence either.
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Figure 2. The frequencies of the nine word-initial CCC clusters (CMUPD)
The nine patterns occupy the total of 878 items.  They are composed of str- (459, 
52.28%), skr- (149, 16.97%), spr- (122 , 13.90%), skw- (85, 9.68%), spl- (40, 4.56%), 
skj- (9, 1.03%), spj- (6, 0.68%), skl- (5, 0.57%), and stj- (3, 0.34%).  The top five 
patterns account for more than 97%.  Here we recognize that the patterns Yasui refers to 
as rare in his 1962 study are indeed least frequent or exhibit no instance in the CMPUD 
either.  We also notice that even among the patterns which Yasui judges as common, we 
find items with no occurence or items very low in frequency.  This lead us to suspect that 
Yasui's observations did not capture the reality of the language very well.  A possibility 
remains that the coverage of the CMUPD may not subtantial enough for fine-tuned 
descriptions.
3.2 Word-final triconsonantal clusters
Let us turn to word-final triconsonantal clusters.  The data in Table 6 is based upon Yasui 
(1962). 
Table 6. Word-final triconsonantal clusters (cf. Yasui 1962)
He points out that phonemes that appear as the final element in the word-final 
triconsonantal cluster are more restricted than those which can stand as the final element 
in the word-final biconsonantal cluster (Yasui 1962, p. 79).  He lists 67 patterns of CC 
clusters for the first two positions and lists six consonants for the final position: /t, d, f, 
θ, s, z/.  For each of these consonants, 34, 14, 1, 8, 29, and 14 patterns were identified, 
resulting in a total of 100 patterns.  However, the voiceless labiodental fricative /f/ is 
restricted to one item only, that is /-mpf/. Yasui refers to the status of this pattern as 
rather dubious.  He also points out the rarity of the voiceless dental fricative /θ/, which is 
limited to eight items.  Yasui, therefore, claims that the number of consonantal phonemes 
that can occupy the final position of triconsonantal clusters are virtually four. 
Table 7 shows the search results from the CUMPD for word-final triconsonantal 
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clusters in reference to Yasui's table.  The patterns have been sorted in descending order 
of frequency.  Items of zero occurences are located at the bottom of the list.
Table 7.  Word-final triconsonantal clusters (CUMPD)
　 The query of the CUMPD returned 3,873 tokens.  The items with a triangle are 
judged as 'vary rare' in Yasui's study, but we see that there exist a fair number of what 
are categorized as rare items even among the most frequent patterns.  The bar charts in 
Figure 3 below show the same data graphically.
Figure 3. The frequencies of word-final triconsonantal clusters (CUMPD)
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   The patterns with a frequency greater than 100 in descending order are as follows: -nts 
(727, 18.77%), -sts (513, 13.25%), -ndz (300, 7.75%), -rts (247, 6.38%, -rdz (241, 6.22%), 
-kts (149, 3.85%), -lts (138, 3.56%), -rks (131, 3.38%), -ŋks (117, 3.02%), -rst (117, 
3.02%), -rnz (117, 3.02%), and -ldz (113, 2.92%).  These top 12 patterns occupy 75.1%. 
Note also that all of these items, except for /-rst/, end in either of the alveolar fricative /s/ 
or /z/.  They are followed by a group of items with a frequency standing between 10 and 
70. 
Table 8. Word-final triconsonantal clusters (CUMPD)
 
It should be poined out that the status of the distribution may be different by excluding 
the items with an inflectional suffix.  This is the question remaining to be seriously 
explored.
4. Conclusion
Drawing upon the search data from the CMUPD, the present study explored the 
distribution of word-initial biconsonantal and triconsonantal clusters and word-
final biconsonantal and triconsonantal clusters in English.  The findings brought 
forth by the comparisons we made between Yasui's (1962) observations and the 
search results from the CUMPD reveal that not all of the patterns he labeled rare are in 
fact not rare - their frequencies vary to a significant extent. Examinations with respect to 
other types of clusters should also be called for to reach a better picture of the consonant 
system of this language.
Notes
1. Yasui (1962) notes that he made use of such works as Bloomfield (1933), 
Bloch & Trager (1942), Cassidy (1967), Firth (1935), Fries (1945), Hill (1958), 
Kruisinga (1942), Malone (1936,1957), Nordhjem (1960), O'Connor & Trim (1953), 
Shen (1962), Sivertsen (1961) Trager & Smith (1951),and Whorf (1940) as the data 
sources for his study.
2. Ōta (1967) comments on Yasui's (1962) work as "characterized by the 
endeavor to explain the "Englishness" exhibited in consonant clusters (p. 652).
3. Note that the rows and columns for the first and second consonants in C1C2 
clusters have been altered from that Yasui's (1962) employs.
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